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UNIT -1 CELLULAR ARCHITECTURE

Multiple Access techniques - FDMA, TDMA, CDMA — Packet Radio, Capacity calculations— The
Cellular concept- Frequency reuse — Channel assignment strategies, Hand off strategies, Interference and
System Capacity — CCI & ACI. Trunking & Grade of service — Methods to improve Coverage and

Capacity in cellular systems.

PART - A
Q. Questions BT Level Competence
No. ENG|NEER1~ P
\ Tl ¥,
1 What is multiple access technique? & @ GO BTL1 Remembering
State the advantages of CDMA ove¥ FI1VJT’ < ;
2 g 3 SRM ‘;“ BTLI Remembering
3 | How CDMA handle near far prolgem? 2 BTL2 Understanding
4 | Compare and contrast FDMA and TD BTL2 Understanding
5 Define frequency re-use ratio. BTL1 Remembering
6 List the different types of multiple access schemes. BTL1 Remembering
7 | Give the expression for system capacity using frequency reuse. BTLI Remembering
g | Mention the significance of hexagon shape in cell structure? BTL? Understanding
9 Summarize the different modules of a basic cellular system. BTL2 Understanding
10 | Mention the importance of frequency reuse in cellular networks. BTL2 Understanding
11 | Hlustrate how you would apply frequency reuse technique. BTL2 Understanding
12 | Define handoff process. BTL1 Remembering
13 How c}qes the handoff threshold minimize the call dropping BTL? Understanding
probability?
14 Clasglfy the channel assignment strategies and mention its BTL?2 Understanding
requirements.
15 | Compare co channel interference and adjacent channel interference. BTL2 Understanding
16 Interpret the differences .between fixed channel and dynamic BTL? Understanding
channel assignment strategies.
17 | Infer the importance of cell splitting and sectoring in networks. BTL2 Understanding




18 | Illustrate 60° and 120° cell sectoring in cellular networks. BTL? Understanding
19 | What is Trunking and Grade of Service? BTL1 Remembering
20 | Mention the two types of trunked systems. BTLI Remembering
71 | lustrate the theme of blocked call delay systems. BTL2 Understanding
22 | Write Erlang B formula. How does it determine the GoS. BTL2 Understanding
73 Interp‘ret few techniques that are used to improve the coverage and BTL? Understanding
capacity of cellular systems.
24 | How does the microcell zone concept improve the system capacity? BTL2 Understanding
PART - B
1\?0' Questions BT Level Competence
1 Elaborate about the multiple access techniques and compare | (13) BTL4 Analyzing
various multiple access techniques with each other.
Explain in detail about the following BTL3 Applying
5 (1) Cellular network architecture. (7
(i1)) How frequency is efficiently allocated in a cellular radio | (6)
system.
(1) Identify the advantage of capa01t§DﬂE\1?atN§E’?/ 3) BTL3 Applying
3 (i1) Explain the channel capacity MA 1 cell sys%a;n m| (10)
detail.
4 How would you explain the 1mp03anc of cm cal:ulatlt‘%l (13) BTL4 Analyzing
in cellular system and narrate thednethofls fom
5 (1) Write about frequency reuseTonce %) BTL3 Applying
(i1) Derive the frequency reuse factor g (8)
(1) Explain in detail about channel assi® . ®)] BTL3 Applying
6 | (1) Tabulate the difference between 1rxed Fannel and (8)
dynamic channel assignment techniques.
Summarize the features of various multiple access technique | (13) BTL3 Applying
7 | used in wireless mobile communication and also state the
advantages and disadvantages of multiple access techniques.
] Obtain the expression of signal to interference ratio for the | (13) BTL3 Applying
worst case of first tier of co-channel.
(1) Illustrate out the techniques to improve coverage and | (3) BTL4 Analyzing
9 channel capacity in cellular systems?
(i1) Explain the capacity improvement techniques in detail. (10)
Explain the interference concepts with suitable diagrams and | (13) BTL3 Applying
10" | mention the drawbacks of interference.
1 What would result if handoff strategies involved in cellular | (13) BTL3 Applying
systems? Explain in detail.
(1) Compare co-channel interference with adjacent channel | (7) BTL4 Analyzing
12 interference.
(i) Describe the techniques to avoid co-channel interference. (6)
Analyse the concept of BTL4 Analyzing
13 | (i) Repeaters for range extension. (7)
(i1) Microcell zone concept. (6)




14

[lustrate the concepts of
(1) Trunking.
(i1) Grade of service of cell system.

(7
(6)

BTLA4

Analyzing

15

(1) Illustrate the concept of cell splitting
(i1)) Compare and contrast TDMA and CDMA

(7
(6)

BTLA4

Analyzing

16

How is handoff in a cellular system implemented? Explain the
different types of handoffs.

(13)

BTL4

Analyzing

17

Apply the concept of blocked calls delay and blocked calls
cleared system to measure the GoS in trunked system.

(13)

BTL3

Applying

PART-C

(1) Explain spread spectrum multiple access techniques.

(i1) For the given path loss n=3, find the frequency reuse factor
and the cluster size that should be used for maximum capacity.
The minimum signal to interference ratio required is 15dB.

®)
(7

BTL3

Applying

A spectrum of 30MHz is allocated to a wireless FDD cellular
system which uses two 25kHz simplex channels to provides full
duplex voice and control channels. Compute the number of
channels available per cell if a system uses 4 cell reuse. Also
repeat the computation for 12 cell reuse. If 1MHz of the
allocated spectrum is dedicated to contrc%ﬂlﬁlﬁ!&ﬁ%rsnine
an equitable distribution of control ¢ els and voice nels
in each cell for each of the three syst®ms.

(15)

BTL4

Analysing

blocking probability for the fSllowifg er of frunkad
channels in a blocked calls cleared syst ith A=
11.10 and another system with C= 100jwi ssume
each user generates 0.1 Erlangs of traffic.

Q
(o]
(1) Formulate about Grade of servige of gell SYSiIein ((
(i1) Estimate that how many user$ canjbe supported far 0.5%
0
9.

(®)
(7

BTL4

Analysing

Assess the important techniques to improve~Coverage and
capacity in Cellular systems with suitable diagrams. Also
explain the capacity expansion techniques.

(15)

BTL3

Applying

A hexagonal cell within a four cell system has a radius of

1.387km. A total of 60 channels are used within the entire

system. If the load per user is 0.029 Erlangs, and =1 call/hour,

compute the following for an Erlang C system that has a 5%

probability of a delayed call and determine the following,

(i) How many users per square kilometre will this system
support?

(i1)) What is the probability that a delayed call will have to wait
for more than 10sec?

(ii1)) What is the probability that a call will be delayed for more

than 10sec?

)
)
)

BTL4

Analysing




UNIT -1 WIRELESS CHANNELS

Mobile Radio Propagation: Large scale path loss — Free Space Propagation Model, Basic Propagation
mechanisms-Reflection, Diffraction, Scattering. Path loss models- Outdoor and Indoor propagation
models, Link Budget design, Small scale path loss-Types of small scale fading — Fading effects due to
Multipath time delay spread, Fading effects due to Multipath time Doppler spread.

PART - A
Q. No Questions BT Competence
T Level p

1 Give the equation ‘ for average .large spale-path loss between the BTLI | Remembering
transmitter and receiver as a function of distance.

2. | Illustrate the features of multipath propagation. BTL2 | Understanding

3. | List the three basic propagation mechanisms. BTL1 | Remembering

4 What are the factors that contribute to the rapid fluctuations of the BTLI | Remembering
signal amplitude?

5. | What is meant by EIRP? BTL1 | Remembering

6. | Define coherence time. v‘\ eNG‘NEER, BTL1 | Remembering

G
7. | What is meant by coherence ban%&%th? m OO BTL1 | Remembering
i <

2. Pomt out the differences betvﬂen sthall S#IMading andarge scale BTL2 | Understanding

fading. < 1]
> , m
9. | Write the Friis free space equation. BTL1 | Remembering
10. | Compare fast and slow fading. i / BTL2 | Understanding
N

11. | What is flat and frequency selective fading? BTL1 | Remembering

12. | Define the term “Fresnel Zone”. BTL1 | Remembering

13. | What is the need for outdoor propagation model? BTL1 | Remembering
Solve the Brewster Angle, 6 for a wave impinging on poor ground

14. | having a permittivity of €,=4 at the frequency of 100 MHz. Also | BTL2 | Understanding
calculate the same for typical ground with permittivity of €,=15.

15. | Compare the difference between delay spread and Doppler spread. BTL2 | Understanding

16. | Classify the various parameters used in Link Budget calculation. BTL2 | Understanding

17. | Mention the different types of outdoor propagation model. BTL2 | Understanding

18, Express ‘ th; term Doppler Shift with respect to wireless BTL2 | Understanding
communication.

19, [llustrate Small scale fading based on multi path time delay and BTL2 | Understanding
Doppler spread.

20. | Summarize how flat fading is experienced in wireless communication. BTL2 | Understanding




21.

List the factors to be considered for link budget design.

BTL1

Remembering

22.

Give examples for indoor propagation model.

BTL1

Remembering

23.

How to determine the partition losses between floors in indoor
propagation model.

BTL2

Understanding

24.

Mention the four categories of non-LoS path in Durkin’s model.

BTL2

Understanding

PART -B

Q. No.

Questions

BT
Level

Competence

Describe the free space propagation model in detail with no obstacle
in between the TX and RX.

(13)

BTL 3

Applying

[llustrate the small scale fading and parameters of mobile multipath
channels with suitable expressions.

(13)

BTL 3

Applying

Assume if a transmitter produces SO0W of power, express the transmit
power in units of dBm and dBW. 50W is applied to a unity gain
antenna with a 900 MHz carrier frequency. Solve for the received
power in dBm at a free space distance of 100m from the antenna also
justify the analytical expression by computjng the received power at
10km, \e'g‘u’iﬁfkq,h

(13)

BTL 3

Applying

If a transmitter produces 50 wals of p expre%zsthe transmit
power in units of (a) dBm, and¥(b) atls iso@ plied to a
unity gain antenna with a Q0 find the
received power in dBm at a Hee sgla . Iﬁ from the
antenna, what is P (10 km) 2 As§uig ropmgain| for the receiver

antenna.

(13)

BTL 4

Analyzing

the receiver is at a distance of 1 mile(1.6RM¥Trom the transmitter.
Assume that the transmitter and receiver antenna gains are 1.6.
Determine the received power in dBm in the free space of a signal,
the path loss in dB and the transmission delay?

(13)

BTL 4

Analyzing

What are the functions of outdoor propagation models? Explain how
okumura model can be used for prediction of signal strength in urban
areas.

(13)

BTL 3

Applying

(1) Mlustrate Doppler shift when a mobile move with constant
velocity.
(i1) List the factors influencing small scale fading and explain the

(7)
(6)

BTL 3

Applying

(i) Analyze Doppler spread and coherence time that describe the time
varying nature of the channel in a small-scale region.
(i1) Calculate the Doppler spread if the carrier frequency is 1900 MHz
and velocity is 50 m/s.

(7)
(6)

BTL 4

Analyzing

Analyze the process to achieve a balanced link budget and obtain the
received power and EIRP.

(13)

BTL 4

Analyzing

10.

Explain the two-ray ground reflection model and obtain the path loss.

(13)

BTL 3

Applying

1.

Assess the parameters of mobile multipath channels with their
significance.

(13)

BTL 4

Analyzing




12.

Classify the small scale fading in wireless channel based on multipath
time delay spread and explain its features.

(13)

BTL 4

Analyzing

13.

[lustrate the terrain profile of outdoor propagation using Durkin’s
model.

(13)

BTL3

Applying

14.

Analyze the major characteristics on fading behavior of the received
signal in mobile radio channel.

(13)

BTL 4

Analyzing

15.

(1) Examine in detail about fast fading and slow fading in wireless
channel.

(i1) Summarize the effects of fading with respect to symbol period
and baseband signal bandwidth

(7)
(6)

BTL 4

Analyzing

16.

[llustrate the impact of basic propagation mechanisms in mobile
communication system with necessary diagrams and equations.

(13)

BTL3

Applying

17.

Describe the role of indoor propagation models in mobile radio
propagation using two models.

(13)

BTL3

Applying

PART C

In digital cellular system if fc=900MHz and the mobile velocity is
70km/hr, evaluate the received carrier frequency if the mobile is
(1) Directed towards the transmitter (positive Doppler shift)
(i1) Directed away from the transmitter (negative Doppler shift)
(ii1) In the direction perpendicular tgﬁ]@|ﬁggg\pn of the arrival of

(5)
)

)

BTL 4

Analyzing

the transmitted signal. év.\ "VG

Determine the proper spatial §&m
small-scale propagation measufFmergs whghwpumjm:hat(\eonsecutive

samples are highly correlatec#in tithe. How many samp%s will be
required over 10m travel distaice if ) v=30m/s. How
long would it take to make these mgasOyguERtEassyming they could
be made in real time from a movi ‘ is the Doppler
spread Bp for the channel?

(15)

BTL 4

Analyzing

Consider free space propagation, a receiver is located 10km away
from a 50W transmitter. The carrier frequency is 900MHz, antenna
gain at transmitter and receiver is 1 and 2 respectively, calculate
power at receiver, magnitude of E field at the RX, the power flux
density and the RMS voltage applied to the RX input if antenna as 50
Q) impedance.

(15)

BTL 3

Applying

Describe in detail the large-scale and small-scale radio propagation
mechanisms in mobile communication.

(15)

BTL 3

Applying

Explain the various path loss models used in mobile radio
propagation.

(15)

BTL 3

Applying




UNIT - III DIGITAL SIGNALING FOR FADING CHANNELS

Structure of a wireless communication link, Principles of Minimum Shift Keying, Gaussian Minimum Shift
Keying, OFDM principle — Cyclic prefix, Windowing, PAPR. Structure of a wireless communication link,
Principles of Minimum Shift Keying, Gaussian Minimum Shift Keying modulation techniques. Modulation
performance in fading and multipath channels, OFDM principle — Cyclic prefix, Windowing, PAPR

Q. No. Questions BT Level | Competence
1. Name the steps involved in transmission of signal in wireless BTL 1 Remembering
communication link.
2. What do you mean by cyclic prefix? BTL 1 Remembering
3. Define the concept of windowing. BTL 1 Remembering
4. How would you explain non coherent detection? BTL 1 Remembering
5. Name some PAPR reduction techniques. BTL 1 Remembering
6. Mention the approaches used to improve the OFDM performance. BTL 1 Remembering
7. Show the structure of generic optimum receiver. BTL 2 Understanding
8. C(‘)mpare the dﬁ1fference bet‘ween FDM“Aaa‘R%ﬁF Eé/}?' BTL 2 Understandfng
9. Give the function of Gaussian ﬁltié&? G% ¢ X BTL 2 | Understanding
10. Differentiate between MSK and§MS - SRM ?“ BTL 2 Understanding
11. Outline about the clipping and §ind0 1 ﬂ BTL 2 Understanding
12. Interpret the term PAPR with necessaf | BTL 2 Understanding
13. List the features of OFDM. > BTL 1 Remembering
14. Identify the mathematical expression for orthogonality property. BTL 1 Remembering
15. Mention the expression for bit error rate in GMSK. BTL 1 Remembering
16. Classify the importance of a Gaussian filter in GMSK BTL 2 Understanding
17. Why is MSK referred to as fast FSK? BTL 2 Understanding
18. Sketch the mathematical link model for the analysis of modulation | BTL 2 Understanding
formats.
19. Interpret the term Bandwidth efficiency. BTL 2 Understanding
20. Illustrate the peak to average power ratio problems in wireless BTL 2 Understanding
communication.
21. Mention the benefits of cyclic prefix. BTL 1 Remembering
22. In what way digital communication is advantageous over analog | BTL 1 Remembering
communication?
23. List any two criteria for choosing a modulation technique for a specific BTL 1 Remembering

wireless communication.




24. Define the concept of orthogonality. BTL 1 Remembering
PART -B
Questions BT
Q. No. Level Competence
1. What is MSK? Derive the expression for its signal representation | (13) | BTL 4 Analyzing
and power spectral density.
2. (1) Find the 3-dB bandwidth for a Gaussian low pass filter used to | (5) BTL 4 Analyzing
produce 0.25 GMSK with a channel data rate of Ry, = 270 kbps.
What is the 90% power bandwidth in the 1W channel? Specify the
Gaussian filter parameter .
8
(i) Describe the digital Modulation in Frequency Selective Mobile ®)
Channels.
3. Describe the modulation of GMSK and its advantages with neat | (13) | BTL 4 Analyzing
block diagram.
4. What is OFDM? Derive the expression for implementation of | (13) | BTL 3 Applying
transceivers in OFDM.
5. Describe the windowing techniques inm&)" (13) | BTL3 Applying
> e
6. Examine in detail about Gau@?an M}@\m Shiﬁ‘oKeying (13) | BTL4 Analyzing
transmission and reception with RECes ary eélﬁﬁions f‘,
e | ™
7. Summarize the expression for Syclic jpr frequepcy sective | (13) | BTL 3 Applying
channels.
8. Draw the structure of a wirelesd aitjgn  link and | (13) | BTL 3 Applying
summarize the functions of components 1 7
9. (i)  Examine in detail about the PAPR in OFDM system. (8) | BTL4 Analyzing
(i) Explain about the impulse response of a Gaussian pulse
shaping filter. %)
10. How would you describe the generation and demodulation of | (13) | BTL 3 Applying
Minimum Shift Keying signals? Explain in detail?
11. | Derive the expression for peak to average ratio reduction | (13) | BTL 3 Applying
techniques.
12. (1) Find the 3-dB bandwidth for a gaussian low pass filter used to | (8) BTL 3 Applying
produce 0.25 GMSK with a channel data rate of Rb = 270 kbps.
What is the 90% power bandwidth in the RF channel? (%)
(i1) Mention the significance of GMSK in wireless communication.
13. | Describe the principle of OFDM systems and explain its operation | (13) | BTL 3 Applying
with neat block diagram.
14. |(i) Analyze the performance of cyclic prefix in frequency (8) BTL 4 Analyzing
selective channels.
Q)

(i1) List the functions of PAPR in OFDM systems.




15. | (i) Examine the function of cyclic prefix and explain the (8) | BTL4 Analyzing
performance of frequency selective channels?
5
(i1)) Compare the modulation techniques MSK and GMSK. ©)
16. | Deduce the expression for Bit error rate performance of binary | (13) | BTL 4 Analyzing
modulation schemes in a Rayleigh, flat fading channel.
17. | Deduce the expression for Bit error rate and power spectral density | (13) | BTL 4 Analyzing
of GMSK.
PART -C
1. Construct how the OFDM system converts the delay spread | (15) | BTL 4 Analyzing
channel into a set of parallel fading channels using the concept of
cyclic prefix.
2. Describe the performance of Digital Modulation in Slow, Flat | (15) | BTL 3 Applying
Fading Channels.
3. Examine the effects of High Peak-to-Average Power Ratio (PAPR) | (15) | BTL 4 Analyzing
of the transmitted signal and assess the PAPR reduction methods
4. Ilustrate the fading channel models and@ﬁﬁéﬁ'&ﬁm}ﬁ in wireless | (15) | BTL 3 Applying
communication. &V
& A °
5. Assess why constant envelope I:igdul tion mes s ch Z‘",MSK (15) | BTL 4 Analyzing
and GMSK are used in a wirclefs com n s}@tem‘?
Compare and contrast these tw m
G&TION TECHNIQUES

Diversity — Micro and Macro diversity, Diversity con

with diversity reception, Rake receiver.

ning techniques, Error probability in fading channels

Questions BT Level | Competence
1. | What is the need of equalization? BTL 1 | Remembering
2. | Can you brief the principle of diversity? BTL 1 | Remembering
3. | Define zero forcing equalizer and Macro diversity. BTL 1 | Remembering
4. | Outline the concepts of STCM. BTL 1 | Remembering
5. | List the techniques used to improve the received signal quality. BTL 1 | Remembering
6. | Relate the factors used in adaptive algorithms. BTL 1 | Remembering
7. | Compare between diversity gain versus array gain. BTL 2 | Understanding
8. | Outline the advantages of LMS algorithm. BTL 2 | Understanding
9. | Identify the different methods used for temporal diversity. BTL 2 | Understanding
10. | How least mean square algorithm is used in equalization techniques? BTL 2 | Understanding




11. | State the significance of linear and decision feedback equalizer. BTL 1 | Remembering
12. | Obtain the principles of maximum ratio combining and equal gain | BTL 2 | Understanding
combining.
13. | Assume four branches are used, where each branch receives an| BTL 2 | Understanding
independent Rayleigh fading signal. If the average SNR is 20dB,
determine the probability that the SNR will drop below 10dB. Compare
this with the case of a single receiver without diversity.
14. | Classify the diversity and its combining techniques. BTL 2 | Understanding
15. | In digital cellular equalizer, if the carrier frequency is 900 MHz and | BTL 2 | Understanding
maximum Doppler shift is 66.67 Hz, calculate the maximum mobile
velocity for the given Doppler shift.
16. | Infer the correlation coefficient of diversity. BTL 2 | Understanding
17. | Compare selection diversity with combining diversity technique. BTL 2 | Understanding
18. | Outline the characteristics of MMSE decision feedback equalizer. BTL 2 | Understanding
19. | Compare and contrast linear equalizers and nonlinear equalizers. BTL 2 | Understanding
20. | Outline the implementation methods il{ﬁw Hgﬁﬂ}x BTL 2 | Understanding
Uad Q
21. | Identify the folded frequency vq}b‘%pOlqg/@(:hannel (81 zero force | BTL 2 | Understanding
algorithm. 5 SRM ?“
22. | Draw the structure of maximuf§ like estimffor (MLSE) | BTL 2 | Understanding
in nonlinear equalizer.
23. | Why non-linear equalizers are pr& out the non-lincar | BTL 2 | Understanding
equalization methods.
24. | Summarize the applications of nonlinear equalizers. BTL 2 | Understanding
PART - B
Q. No. Questions BT Level | Competence
1. Summarize about the working principle of linear and non-linear | (13) | BTL 3 Applying
equalizers with neat diagram.
2. (1) Construct and explain the various factors that affect the | (8) BTL 3 Applying
performance of adaptive equalization.
(i1) Write the different types of adaptive equalization methods. )
3. Sketch the decision feedback equalizer block diagram and explain | (13) | BTL 3 Applying
its working principle and derive an expression for its minimum
mean square error.
4. Describe the two modes of operating methods in adaptive | (13) | BTL 3 Applying
equalizer and compare the performance of various algorithms for




adaptive equalization.

5. Compare DFE and MLSE equalizers with neat diagram. (13) | BTL4 Analyzing
6. (1) Describe about RLS algorithms with necessary equations. (7) BTL 3 Applying
(i1)) Express the LMS algorithm for an adaptive equalizer. (6)
7. INlustrate in detail the following, BTL 3 Applying
(1) Spatial Diversity. (7)
(i1)) Polarization Diversity.
(6)
8. Examine with suitable expressions the principle of diversity and | (13) | BTL 3 Applying
various diversity schemes with their advantages and
disadvantages.
9. (1) Write a brief note on categories of space diversity reception | (7) BTL 4 Analyzing
methods.
(i) Analyse the zero forcing equalizer algpyi with suitable
expressions? \eugmglglkl (6)
\at G _
10. | Ilustrate the different types of di§ersit \ug.math‘@s used | (13) | BTL3 Applying
in multipath propagation model.J SRM “P“
~
< ]
> m
11. | Explain macro diversity. Obtain the R In selection | (13) | BTL 3 Applying
diversity. ‘
G N/
12. | Classify the two main algorithms used un equalizers and | (13) | BTL 4 Analyzing
explain them in detail.
13. | Analyze the different types of diversity techniques used in | (13) | BTL 4 Analyzing
wireless communication with necessary analytical models.
14. | Examine the different types of diversity techniques and explain | (13) | BTL 4 Analyzing
Time, Frequency and Angular diversity techniques.
15. | Describe the error performance in fading channel and obtain the | (13) | BTL 4 Analyzing
canonical receiver structure.
16. | With relevant diagrams explain Rake receiver. Also explain how | (13) | BTL 4 Analyzing
time diversity is achieved in CDMA using Rake receiver.
17. | Describe the role played by equalization and diversity as | (13) | BTL 4 Analyzing
multipath mitigation techniques. Compare and contrast these two
techniques.
PART -C
1. Describe about the importance of equalization and diversity | (15) | BTL 3 Applying

methods used for the mitigation of interference in multipath
propagation model. Compare and contrast these two techniques.




2. Explain in detail the various factors to determine the algorithm for | (15) | BTL 3 Applying
adaptive equalizer. Also derive the least mean square algorithm
for adaptive equalizer.

3. (1) Explain Rake receiver with many correlators to separately | (8) BTL 4 Analyzing
detect multiple strongest components.

(1)) Derive an expression for error probability in flat-fading
channel. (7)

4. Find out a suitable technique applied in mobile communication | (15) | BTL 3 Applying
receiver circuit in a multipath environment to eliminate fading
copies of one signal.

5. Analyze the performance of adaptive equalizers with necessary | (15) | BTL 4 Analyzing
equations and also prove that it exhibits superior performance
over the conventional equalizers.

UNIT -V MULT]&W}:@? TECHNIQUES
MIMO systems — spatial multiplexing -Sy model -Pre-Coging - Beam forming — transmitter diversity,

receiver diversity- Channel state infoma@n-ca@j@\ fading %d non-fading channels. Software defined
antenna. 5 | f‘,“
Q. No. ; Qu = 2 BT Competence
Level
1. What are smart antenna systems? { == ) BTL 1 | Remembering
2. Define MIMO Systems. \/ BTL 1 | Remembering
3. List the different types of diversity schemes. BTL 1 | Remembering
4. How would you explain the capacity of a fading channel? BTL 1 | Remembering
5. Identify the requirements of beam forming. BTL 1 | Remembering
6. Outline the working of spatial multiplexing. BTL 1 | Remembering
7. Distinguish between transmit beamforming and receive beam forming. BTL 2 | Understanding
8. Summarize about the capacity in non-fading channels. BTL 2 | Understanding
9. Interpret the ergodic capacity and give its expression. BTL 2 | Understanding
10. What is transmit precoding? BTL 1 | Remembering
11. Summarize receiver diversity. BTL 2 | Understanding
12. Mention any two diversity techniques in MIMO system. BTL 2 | Understanding
13. [Nlustrate the channel state information. What is the benefit of it? BTL 1 | Remembering
14. Define antenna diversity. BTL 1 | Remembering




15. Classify Beamforming and explain Opportunistic Beamforming. BTL 2 | Understanding
16. Differentiate CSI, CSIT, and CSIR. BTL 2 | Understanding
17. Discriminate transmit and receive diversity. BTL 2 | Understanding
18, Cl.ass1fy' the methods .to increase the capacity of wireless system, BTL 2 | Understanding
without increasing required spectrum.
19. [Nlustrate about the multi user MIMO systems. BTL 2 | Understanding
20. Outline the structure of a MIMO system model. BTL 2 | Understanding
21. What is Software defined Antenna? BTL 1 | Remembering
22. Mention the applications of SDR. BTL 2 | Understanding
23. What is Fading? BTL 1 | Remembering
24, Show the difference between beamforming and MIMO. BTL 1 | Remembering
PART - B
. BT
Q. No. Questions Level Competence
% e“G‘ NE ER /
. 9 R 3
1 What is meant by MIMO ytems? amine fhe,oMIMO (13) | BTL 3 | Applying
system model with necessary deggr i\ v
. i SRM T
2. E?(amlne the operation of éaatla lexing With %levant (13) BTL 4 | Analyzing
diagrams. i m
3. Explalr} about precoding and illustgate [RERC of transmit| (13) BTL 3 | Applying
precoding.
4. Summarize the Multiple antenna techniques'. (13) | BTL 3 | Applying
5. Determine diversity and explain STC and bandwidth efficiency. (13) | BTL 3 | Applying
[llustrate on principles of channel State Information at .
6. Transmitter and Receiver. (13) | BTL 3 | Applying
7 Descnbe' the capaglty of a fadlp g and non-fading channel for (13) | BTL 4 | Analyzing
information transmitted from a wireless system.
— - pa——
3. Why beamforml‘ng is important for wireless systems? Write short (13) | BTL 3 | Applying
notes on transmit diversity.
9. Illustrate on selection diversity and equal ratio combining. (13) | BTL 3 | Applying
Describe the coding and decoding schemes in channels and plot the .
10. average SNR Vs C/B. (13) | BTL 3 | Applying
Compare the capacity of fading and non-fading channel for .
H. information transmitted from wireless system. (13) | BTL 4 | Analyzing
12. Analyze on the receiver diversity and combination of signals. (13) | BTL 4 | Analyzing




Explain in detail maximal ratio combiner technique and its

13. advantages. (13) | BTL 4 | Analyzing
14, Evaluate the system model and precoding for multi-user MIMO (13) | BTL 3 | Applying
systems.
15. Describe in detail on the classification of the BS antenna (13) BTL 4 | Analyzing
configuration.
16. Derive the expression for water filling / pouring. (13) | BIL 4 | Analyzing
17. Examine the function of Software defined antenna and also| (13) BTL 4 | Analyzing
discuss about its applications.
PART -C
Analyze the fading and non-fading channel with respect to .
L capacity and discuss each in detail. (15) | BTL 4 | Analyzing
Derive the expression for performance improvement due to .
2. Maximal Ratio Combining. (15) | BTL4 | Analyzing
Determine the capacity of slow fading channel and obtain the
3. outage probability for receive dive\rqj}ﬁwglﬁlayj}h L receive| (15) | BTL 3 | Applying
antennas. @" ¢
. Oh
(1) Elaborate the different typeg of diverg] chnifjue.< xplain
each in detail. él'l gsﬁ ‘%
. . S 8l ® |
4. (i1) Explain the concept of] g | in spatial BTL 3 | Applying
domain. (7)
Describe about the basic requirements of Software defined
5. antenna and explain about the interference reduction techniques | (15) | BTL 3 | Applying

used in SDR.




